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Influences of flight on energetic reserves and juvenile hormone synthesis by corpora 


allata of the oriental armyworm[] Mythimna separata|| Walker| | 

LI Ke-Bin'"[] CAO Ya-Zhong' ' [] LUO Li-Zhi' [] САО Xi-Wu'[] YIN Jiao'[] HU ҮЙ 1. State Key Laboratory for Biology 
of Plant Diseases and Insect Pests[] Institute of Plant Protection[] Chinese Academy of Agricultural Sciences[] Beijing 
100094[] China[] 2. China Agricultural University[] Beijing 100094[] China[] 

Abstract[] The energetic reserves[] juvenile hormond] JH[] synthesis by corpora allata and breakdown of indirect flight 
muscles of Ше migratory oriental armyworm moth[] Mythimna separata[] Walker[[] as influenced by tethered flight at 
different days were assayed in the laboratory. The regeneration of energetic reserves of the moths flown for 12 hours on the 
Ist day after emergence was significantly higher than the unflown ones. The energetic reserves of the treatments flown for 
12. hours on the 3rd day after emergence were lower than that of the control[] but the difference was not significant. Moths 
flown for 12 hours on the 5th day after emergence displayed lower energetic reserves than that of the control throughout the 
test period. Differences in JH biosynthesis rates in female moths flown on different days after emergence were confirmed 
by the radiochemical assay. JH biosynthesis rates in female moths flown on the 1st day was higher than that of the control 
after 36 hour] and then underwent a sharp increase[] peaked after 108 hours. On the 5th day after emergence[] JH 
biosynthesis rates in flown females were lower than that of the control[] but not significantly. The flight muscle of female 
flown 12 hours on the 1st day after emergence degenerated prior to that of the control. Therefore[] the 1st to 3rd day in 
adult armyworm could be considered to be the critical period for activation of the corpora allata. 


Key words|] Mythimna separata|] flight[] energetic reserves[] corpora allata[] juvenile hormone 
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Fig. 2 Variation in glyceride of Mythimna separata moths 


following 12-hour tethered flight on the 3rd day after emergence 
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Fig. З Variation in glyceride of Mythimna separata 
moths following 12-hour tethered flight on the 5th day 


after emergence 


ШППШШПШПППШПППППППППШПППП 
ШПШПШПШПШПППППППШППППППППППП 
ШШПППППППППП 00 U Коерре e 
а! | 19850] ДО 060 00600 0000 006 
ШПШШПППШПШПШПППППШПШПППППППП 
ШШППШПШПШПШППППППППШППППППП 
ШПШПШППППППППППППППППП 
ШШППШПП ПШ Danaus plexippus D) O O U П 
00000000000 000 Baker and Herman 
17300 00 0 O Helicoverpa ж ЦПЦПППЦППЇПП 
ШПШШШПШППШППШПШПППШППППППШПП 
ШШШПШППППППШППШППШППППППППП 
0000 Зауапатуапа et al.[] 1992[ППППП 
Pseudaletia unipuncta П ПО D] b] HB. D] E]. |. UI. D LU 
ОМА ИЕ EBLETEE ЕЕЕ TE HE EE ETE EE H 
ООООШ Cusson e аі. 1994ET] 0000000 
ümnguuupBuuiubtistublutuluruelt 
0000 

ШПППШШППППШПППШПППППШПППППП 





20 ШПШШПШШПППППППППППППППППППП 159 








и == ARH Treatment A 
8000 F —e— xi CK 

7000 
6000 
5000 
4000 
3000 
2000 
1000 


ЦЕ AR ifs E (CPM) 
Activity of corpora allata 








12 36 60 84 108 132 


1 НЮ т KEBER ЇН (h) 
Hours after tethered flight for 1-day females 


7000 
6000 
5000 
4000 
3000 






—k— ДЇ Treatment 
—e— XÍ CK 





2000 
1000 


WA QU ei Е (CPM) 
Activity of corpora allata 





12 36 60 84 


3 НЕ ЕЈ ОВЕН [RI (h) 
Hours after tethered flight for 3-day females 


6000 
5000 
4000 





3000 








2000 —k— ДЫШ! Treatment 
—e— Xj fi CK 








ШИКЕ (СРМ) 
Activity of corpora allata 


1000 





12 36 60 84 


5 ПЁ KARPER (ћ) 
Hours after tethered flight for 5-day females 





04 0000000000 200000000000 
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flight on different days after emergence 
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Fig. 5 Variation in the dry weight of indirect flight 
muscle of the females Mythimna separata following 


12-hour tethered flight on different days after emergence 


ügggguuggapBpaumppnaugpgaBHg du 
üupnpnagugaBuugpmuaHg mauu 
О Ш963ШППППППШПШШПШППППШПППП 
ШПППШПШПППППШПШПШПППППШП 1000 
ШШПШППППППППППШППППШПШПП 
ШПППШШППППШППППШППШППП3ППШПП 
ШПППШПШПППППШПШПШППЦППШПППШПШПП 


160 0000 Acta Entomologica Sinica 48 [] 





EL EFE ЛА ВАВА ВАВА ВА РОМА BE EEEGHE E] 
ООООООоО5000О0000 0000000 
ДОООД ОЕ ОЧЕ ДО ОА. 
0000000 1- зЗ000000000000 
ШПППШПШПШПППППШПШППППППШПППП 
ШШПШПШПППППППППППППШПП 
ОООООШоОоОоОоОоОоОоОоОоооооор 
ШППППШПШШППППППШПППППППШПППП 
ШПППШПШШППШИПШШПШИПИПШШПШППППП 
ШПППШПШПППППШПШПППППШПШППППП 
ППШППППППППП 1-3ПШПППППП 
0000000000 


000 00 Еејегепсе 


Barker ЈЕ Herman HS[] 1973. On the neuro-endocrine control of ovarian 
development in the monarch butterfly. J. Exp. 2001.[11830 1 – 10. 

Cockbain AJ[] 1961. Viability and fecundity of alate alienicolae of Aphis 

fabae Scop. after flights to exhaustion. J. Exp. Biol.[] 380 181 – 
187. 

Cusson МО Kerry CGY[] Waytt GRO Tobe 550 Meneil JNO 1994. Regulation 
of vitellogenin production in armyworm moth[] Pseudalitia unipuncta. Ј. 
Insect Physiol ГИЙ 200 129 – 136. 

Dingle H[] 1996. Migration[] The Biology of Life on the Move. New York[] 
Oxford University Press. 

Feyereisen ВО Tobe 550 1981. А rapid partition assay for routine analysis of 
juvenile hormone released by insect corpora allata. Anal. Biochem .[] 
111[] 372 - 375. 

Gong НО Zhai ОНО 1979. Insect vitellogenin and vitellogenesis. Acta 
Entomologica Sinica[] 22 2([] 219 – 2361 0 0 000 0 01979. 00 
000000000.0000 02 200219 – 2360 

Gunn АД Gatehouse АСО Woodrow KP[]1989. Trade-off between flight and 
reproduction in the African armyworm moth Spodoptera exempta . 
Physiol. Entomol .[] 14[] 419 – 427. 

Highnam KCO Haskell PTO 1964. The endocrine system of isolated and 
crowed Locusta and Schistocerca in relation to oocyte growth[] and the 
effects of flying upon maturation. J. Insect Physiol .[] 100 849 – 864. 

Kennedy JS[] 1986. Migration behavioral and ecological. In[] Rankin MA ed. 
Migration[] Mechanism and Adaptive Significance. Contib. Mar. Sci.[] 
2] Зирр!. 5. 

Kobayashi МО Ishikawa НО 1994. Involvement of juvenile hormone and 
ubiquitin-dependent proteolysis in flight muscle breakdown of alate aphid 

П Acyrthosiphon ріѕит[]. J. Insect Physiol .[] 40 201 107 – 111. 

Koeppe JK[] Fuchs МО Chen ТТ] Hunt LM[] Kovalick СЕП Briers ТИ 1985. 
The role of juvenile hormone in reproduction. In[] Kerkut GA[] Gilbert 
LI eds. Comprehensive Insect Physiology] Biochemistry апа 
Pharmacology. New York[] Pergamon. 165 – 203. 

Li KB[] Luo LZ[] 1998. Effects larval rearing density on energetic reserves in 
the adults of oriental armyworm Mythimna separata] Walker[]. Acta 
Entomologica Sinica] АШ 300 250 - 27000 000 0 0 0 1998. 


000000000000000000. 00000030 
250 – 2570 

Li KB[] Luo LZ[] Сао YZ[] Ни ҮП 2001. Study on the relationship between 
degenerating flight muscle and reproduction in the armyworm[] Mythimna 
separat] Walker []. Chinese Science Abstracts[] M 500 662 – 664] 0 
ПППШППППППППППП2001.ППППППППППП 
000000.00000000 rm sE 662- 6640 

Luo LZ[] Li KB[] Jiang XF[] Hu УП 2001. Regulation of flight capacity and 





contents of energy substances by methoprene in the moths of oriental 
armyworm[] Mythimna separata . Entomologia Sinica[] В 100 63 – 72. 

Luo LZ[] Jiang ХЕ] Li КВО Hu УП 1999. Influences of flight on reproduction 
and longevity of the oriental armyworm[] Mythimna separat] Walker[]. 
Acta Entomologica Sinica[] 40) 201 150 – 1580 0 0 00000 00 
00000 019. 0000000000000. 00000 
40 200 150 – 1580 

Mason I[] Johnson SI[] Woodring JPO 1992. Influence of carbohydrate 
deprivation and tethered flight оп stored lipid] fecundity and 
survivorship of the soybean loopef] Lepidoptera[] Noctuidae []. Environ . 
Entomol .[] 180 1 090 – 1 094. 

Nijhiout MM[] Riddiford LM[] 1994. Тће control of egg maturation by juvenile 
hormone in the tobacco hornworm moth[] Manduca sexta. Biol. Bull .[] 
1460 377 - 392. 

Rankin MA[] 1991. Endocrine effects on migration. American. Zoologist[] 31 

0 21007 - 230. 

Rankin МАП Burchsted САП 1992. The cost of migration in insects. Annu. 
Rev. Entomol .[] 370 533 – 559. 

Rggy TD[]1996. Flight of Oscinella frit L[] Diptera[] Chloropidae[] female in 





relation to age and ovary development. Entomol. Exp. Appl.[]9[] 74 
- 84. 

Ѕаіуапагуапа КО Yu JHO Bhaskaran GO Dahm KH[] Meola ЕД 1992. 
Regulation of vitellogenin synthesis by juvenile hormone in the corn 
earworm[] Helicoverpa zea. Invert. Reprod. Devel.[D1[] 169 — 178. 

Shayya ЕД Shire PD[] Zimouska СП Plotkin SO Young NJO Recesand HHO 
Silhacek РЦ 1993. Declining ecdysteroid levels are temporally 
correlated with the initiation. of vitellogenesis during pharate adult 
development in the Indian meal то Plodia interpunctella . Insect 
Biochem. Molecul. Biol [28] 1([] 153 – 159. 

Shirk PD[] Bean DW[] М:Шетапп АМО Brookes VJ[] 1990. Ecdysteroids 
control vitellogenesis and egg maturation in pharate adult females of the 
females of the Indian meal moth Plodia interpunctella. Arch. Insect 
Biochem. Physiol .[] 150 183 – 189. 

Willers Л Schneider ЈСО Ramaswamy SB[] 1987. Fecundity[] longevity and 
caloric patterns in female Heliothis virescens[] changes with age due to 
flight and supplemental carbohydrate. J. Insect Physiol .[] 330 803 – 
808. 

Wu ОҮП Guo ЕП 1963. The endocrine role of the corpora allata on the egg 
maturation in the armyworm[] Leucania separata Walket] Lepidoptera[]. 
Acta Entomologica Sinica[] 10) 411 402 – 4890 0 0 0 00 0 0 1963. 
0000000000000000. 0000 08 400402 – 
4890 





udi 


